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ttzmxm i nB«©#w*B*ac. 
*&T8wrr* j: t zwwLtr 2 ke«©# * 

*#^«WM!MHcai^V»T0rSEO*-7-HRtf#** 30 
*&Aa*J»0*-7- KRtf*#*SWrr«*^v 7" 

fBfcbfclWS:*©} 5ttE*-7- H iCttfS bTffr£ b 

nxr?»yt, 40 

*6A**^©+-7-HX^#**SME-r4^5 1 y7* 
t. 50 



fcJt»*BfcOV»T, *-7- KA^HiSctCfSCTffl^ 
*-**^*0#Jt«¥B©B*:*tt;W h;U£2**£ 

WE*J»4M»««lc*'^V>T»f*flD*^^y»*6A* 

#7*r©#T-:f'J Sjfcjrra^xyT't, 

*xzf' J *ifei£bfcB*fc*x=f UB^A*?"**?-? 

7*£. 

«IEK«*t-JU, *^U*«ebfclWExy»yT 
«•» LfcBlOWWWe*^? 7"TE«: b fcWPB UT 

waa^otfwaBB*^**;*^*:/^ 

B^bfcUa^X®#*1W*«Rimeft«bfc 
ffl**«SC*»®i£«#»©«*Xtt^^^ MHC»^» 

T#*tti**«****fiBBK:*v»T, 
A*3nfc#JiW«#*BB««lc*»*-*#«E» 

=#at. 

K*?=f>J{t#ftfcJ:0*"7'JUfl:tfcA*#^©*T- 

«UTa***x©#^«f««a*ft3£'r*«aftj£¥ 
«««»a£¥aic ± Dfc£bfc*w»w»ca^T 

ift«B£TS#*»BBB. 
frtfcbfcE*fc*CTffla*«£©*W«*«*ftJ£ 

bx&s n t *»«tr«B#5i 6 tE«t© 
ib#s8] *x=fu^aiw<fco*x^uftbfcf$ 



( 

3 

LfcBEfcB* U . * t3 'J {fc||*¥Bfc*v»Ttf 
ft b fcElftR £fl$*iJfB1i¥a fcBBbTW* m\ \z& b 

z. tzwBLttzmum 7 fciE«©**r**BSB. 

T#*HiaT**«tB»fifc*V»T. 

A* 3nfcBJ*W*#*#«M»BfcB*T***B» 

*at, 

«#*«»¥afcj:Bm*3n*#*B«*«K:srft» 

Tx©iEi&bTV>3*-7- FRtf#*#J0>5Aa*f* 
©*-7- HRtf****^**- 1 ?- Fft5£¥B 

nfcnftsttft-rs^-7- Httft^at, 

TSJfc&Xfl^at, 

7-Ffc»*bTfe*bJ^BBBfcr?V»T, +-7- 

at, 

BBBXt? h;i/SH3£¥aCJ:0*3£Ufc«»XttX^ 
* F;Ufc»^V»TWaj^:fc©#*fe*aT*#**a 

a* sn*#*«^s*j*Ba«raic«»-r*#*B» 

*at/- 

BU* 3 n*#*BaBBfcB:*v» 
T^fcBBbTtr***-?- FRtWfiHW»&Aa#* 

BtfP-7- FftB^BfcU5lr>TPl-*-7- FtfAflS 

nfcHft*tnw**-»7- Fttft^at, 
-rsjKftJtfta^at. BJ6»xf&«#Bfcj:0fMtb 

fc**X© 3 SlttMr-?- F b Tffr* bfcfc* 

■is»x*©#«**bobbx«x^^ F;u«ftjrr* 
ttemdft^B* *> Mil snfcWMMHIfcB^Vi 

MB * f- =f U { t¥ a K «k . .0 1> x =f 1 J { t b tz ® ft £ * x 3 

u«tiHW**7-=ryiffcaa^at. 
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«K«*r=f'JftS¥aicJ:0ftBb&ttBi6B#T^ 

u. *?rfuftaa*afcj:oBaufcBaROT»BB 

B¥BKEBbTV>*BBfc*i;THi*JS4K©**» 
»WBSftjrf*BBftJ£¥ai. 
BB«ft3t^afc«k 6*J£ Lfc#J»BBBBft W»EB 
»X^? FMfcB^BfciOaBbfcBBXttX** F 
;ncB^v»TttA«BX0»J*»*^«-r«#^^*?a 
t*«A*ct*BBfr**W»BBB. 
[BWCBBfcBB] 
10 [0 0 0 1] 

[»w©«r4a«»»] *%bj«. Awtn>tfi- 

^t©W©«a€BSR»Hff-5fc»©#J»»B*ftR 

tfBWrtBSBfcprr*. 

[0 0 0 2] 

**«6B«*tf5#W*BBBtt« *-tk7->3> 
BBXtty- ABfcBB 5 tiTis 0 *-©BBttJfc* bT 

[0 0 0 3] BB©BmtBttB&UTBB¥7 - 2 l 
20 0 1 9 3W4M0T***«. W**n*-&**7»tt*B 
T. ^S, B£* PBX«BBBft«A*'b©T«ftv» 
a— y , 3ft»««B^fcB#«tV»5WB#*'afc. 
BB¥6 -1 1 0 6 5 O-^&Bfctt, XJj&PV 
-S5£Ei&bT:fc#. Wj*lH2j©Btt*©EBbTV»a 
#]»©a«*BA«#IWBBB*<BB*nTV»». b 
^U^6Cti&V»-rti©#^»BBB , bB#©B«fX 
t4MB©itff«ffl^&%BUT*«f#)»*tb*-r*'b© 
T tttt < a— If — 7 iv > H "J ft: "b © t »4 v» * t> fc. 
^JA«*-Tk'y—>3 >BB«rrtBSnTV»s#W# 
30 B8B£&JBb-o>5«£, a—tfjo*B««*5*<a 

ted: o ^BBcanTBE-r b#©«wb:#» 
t>t>Bi;pBT«B-rs«w-T*ofc. 

[0 0 0 4] *fc. BBOUAB^O. * U AU*»B< 
-B©nBTfc*n*fc«>. BBfcJ)W>F©JGfi*<B 

F5>*BBUTV>*«^, *-f#^*fBSSI4 T3K 

mitfeBicAi-u0***o*"r. j tjfcffL&tr*. 

40 ^bT. OL— !ftt r^lcte? j t#J*TA*-r*t. 
©*-rey— >3>BBJ4Hi;j»K. PiBRt; 
BBBT r 5 Km$fc&#JI;: ByyS.U-UXhy >1fi3b 
0*T. J ifc#f<5. ^©«^. BBftBB»A/iB 
]•» rBJCJ ICftJfr-f* rB77 5'J-UXF7>J 
M©i»S ( r5KmJ , T5fej , r£#Jj R^ 

r*o*-rj ) coviTfencpBTKB-fifcit). a 

BfcB«*iEai/3&v>t*OBBa«*ofc. Bfc, t- 
j»«BBBt ABt©«T3l:toSn*BBrt*3J t ft< & 

*t» ja**n*«at>aBtfeo. 3J»^*#b»4BB 

50 iC^Stl^S. 



( 

5 

[00 0 5] 

[0 0 0 6] ££#^J©te©gMtt, *ff§©itfrttfc 
£JSbT££ OS b < ^{fr-5IS#C0!gf»IClil|>CtC^ 
bTJtvg-T-S £ ttt-QZZ>l--*f-7 V > h* U 

[0 0 0 7] 3£{C#fg$©fte©@Mte, fflrtsnafc 
[0 0 0 8] 

[ns**ft-r*fc»©#s] mxHK*«*p*ns 

wea***©*?:* u w6i5TiweojB»*T-=f u s 

*^Tua^x-©#*4*j*"r*;*f-y:/£Sfli*. 
[0009] *2»wic««#w*e**tt, 

***^JU«fcfHW*^yy^*]Efc<iA. IMS* 
•5. 

[0 0 10] »3RBfc«*#**NB#8:tt. »#*2 

a**^:*y*fcEttT**xy7fcHK«*.. MC«F 
I^7f'y7lt itfEJt^T^lb flEX^yTT 
INS b fc @*R IttWET. X y 7"TE« b fcWr A K« b T 

[oo 1 1] £4Xn£A«#*as#tttt, Miisti 
t. R#*A#**j*fta*»£fg»r*;*xy:/£. 

*6X*#J»0*-T7- 7 

fcf&frrsxxyT't. ffc«bfcfc*X©5*itrE*- 
9- PfcH«bTfts"«bfcifi*¥Bfc:H»T, *-7- 
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TwafcSFX®****]*-*-**^? 7" c t 
£*t#a<h-f£. 

[0 0 12] »5«AfcA**J*»K#8tt, ArtSn 

£mrr3X5^7"i:, fft«bfcJ&*rX-©5 

5 L ^U«fcft»T*7.xy7"i:, flx^UfcifeJgbfcBf 
20 -atA^UfttfHtr^T-y^i:, ABA***© 

*y=f >j fc*i;Tjjf3fe©«ff **jrr*x?y 

7"i. AEfcft&^'J. *»£L&AE2t- 
y 7Til*Lfcia*fttfmEAxy TTEAbfcHAfc 

t, K^Ufcffl*««X©#)»»«#«Rl«(fE*S 

i>fcai*«»x+©iE»*a©ii»x»4^^^ h;nc* 
^tsftat-r*. 

[0 0 13] m6ffi^fc#-5#jS*fS5Sett. AJlZtl 

gefc&ux* Aasn&*w**wwMWifc* 

»*^A*fc*^V»T*«>EAbTV»«*^:fy»j&* 

Ax^Uft^ftKlJiOA^yftUfcA*^©*^^ 
U KJBUT^ *E1tUTV>5Jg«*7-^'J fcftJTf 

ft« b x=f 'J fcft; UTW*««t©#^4MM» 

[ooi4] »7^t#s#j**re^Btt, 

u at ± o * je b fcitrEisar* fduwAf^ 
uft««*afc*^TaaufcB»fcj6i;Ta*is«s: 

50 [ooi5]^8 %ni^«$j«»fi£B». m#m 7 
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KEa©a**MBSBfcfcv»T. Xrzt 'J<k¥gJi«fc 0 

y <tufca*is* fJu ftfcEB-r*»»EB# 

[0 0 16] ft9&l|l£««*rattgBtt. A^sn 

*«k*v>t. Aasn&#*aa***aaa«fc* io 

*»J»aaa«fc*:*V»T*JMEBbTV»**-7- P 
Rtf#B»rt»SAa#*©*-7- PRtf#B*«J&r 

Tn-*-7-p#A*sft&aa*B*rr**-7- 
FfHfc#fti, Aaanfc*-7-FRtf#BfclSt*v» 

BK «k 0 ftjfc t fcjfcax© 5 fclWMr- 7- F t, 
TflsaUfcJgaaBfco^T, *-7-P©A*Bafc 

a^Tuajsaxwa^saa-rsaj^a^ai * 
a*.s 

[00171*1 OX9llCfl(«#mnHtEaM:. A^S 

sai-**a*a¥B£. aaaaa^afc^DUias 
ftsaaaaaBfcatftvc^aEBbTi***-^- 

PRtf*BB#&Aa#a©*-7-PRtfaa*«a 30 

r**-7-F«e*at. i**-7-Hwe*afc* 

#aic=k 0 fftfcLfcisax© -5 *«ME*-7- H Kit* 
LT^fi)cUfcJS#*Rto^T, *-7-FA;*jB&IC 
JSUTffl^$ft5&ax*©&J£a¥B©B*»XteX^ 

sa^a* 6 tti^ $ n* aaaaaa ca^x^E 

«LTViS*xzf'J^e.A^*^©*x^U*ft3£'r 40 
Stif-lVQ&Wit. *C*7 i J'Jfl:¥atJ:0*T-=f 

at. ttBfcT^'jffc^acioar^yfcufciMift 
*3r=fu#fcf!»-r*»aB**at, ttfi*7-^u<t 

¥BI~ ck 0 * x =f U it V & A***© * T ^ 'J K* U T 
**EBLXt>5jfca;frf-:fy£*aT*aa*f-=fy 

aa^at. *K»*T-^uftie*afc'J:OiW6bfca 

»RlW9*JE*¥aK:B*UT^*W?«»cJt:i;Tffl** 

*x©«a«aB«**ar*aaaa¥aiB»a* so 
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s#at J: o aaufcaaaaaaRtfaEaa*** 

h;pftS¥at:«fco*sebfca»xtt^^^ 

i>Tffl**aa:©a^r***r*»j»ft*¥at*aA 

[0 0 18] Bl»«Rtf«6R«fc*oTtt, A^3# 

*r&j ♦©*T-^'j»KEatTv»*#wa««»t 
A*#j»©*^«raa«ttitiw*. JtSfcLfca*. 
a<bffi«r«#^4«MMifc»i6?*"«*?=f y fcA^a 
acaysfytajrra. see. r«inftie«j , 
ra^aaj xtt rr*«j6»j »©jSff*^y»t 
*»E*bT**A*#a©*x=f y fc*UTa«a- 
©*a*x:fy*ftjrr*. *lt, jsafcx^y©* 
«c*UTa**#3t©#^a«, «>a> /17-R^x 

^£ H^»©#^rwiMiMlt^rtr*J:5fcUfc©T. 

a*.«* a**»*v>Tnv>*»»ntfav»a«-cj6»"r* 
t^ftz.tmfiituf)mm$tm<. aw 

t#ffiUTV»«a&a— U> F 'J fc*«ttS*>* 
[0 0 19] B2R«RtfB7»Hfc*oTtt. *x=f 

yftufcB**a»u *©B»icfci;xtijaa»x© 

«*a*T*J:3fckfc©T, «kB¥BStf«B<&D» 

»a©+T«*t*fl:rais#©«a*t)3t«ufca- 

[0020] a3»«RtfB8R«fc*oxtt. *xrf 
yfcLfcBaRiTOasEaLTfcs-tofc^yfcia 
aarw«»c*CT, wa««x©#aaB. aa. * 
h^aoaaaaaasaa-rsj^K 
tfc©T, *&cbb3*«b<&?k «#©iw«a{k* 
aawjcaaufcj: o ^-f-^v > f y £aaaB-> 
^xz»©aa*^a<t**. 

[0021] «4aaRtfa9awfc*oTj*, ni;* 
-7-H*«A**n*Ha*a«rr*. ^txA^jSfi 
©av>*-7-Hfc»ifirr*iE:aaBov»Ttt. a»x 
h^ftaa-r*. a*«A*a*©av>*-7 
- Ht»«r*j£»»afcot>Ttt, x*aa©at»* 
-7-Hfcais-r**«*BJ:»)"b, #a***<UT 
m*a**j:5fcL&©T. aajieaa^ffaaa* 

[0 0 2 2] 15%TO^1 0»«C*oTtt. WU 

■*-7-H*»A*sn*Bataar*. *fc. a^# 
a*x^'jcai-**«*f-^y*aa"rst*k:. * 
T-=fy<kufcBataa. a^*x^ufl:bfcaa*E 
a-r*. «a*f-^y, Af^ufcLfca*, 

*T-^yfcbfcB«ai« 1 -7- HA*BftlC*^V> 

x, [u*«ax©#j»«aaaR^tti*iBax4«©** 
«aa©aaxtt^^^ h;p*^a-r*±5icbfc© 
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T, &m2i>m<, *fcffl* i &J*©«BfcitW>hfcPB toft, Xf7yS2 2lc43UT*5 L ^'J{t-r-5^fcS 

[0023] ' ^ufti^aEttsnT^*. :oj6i*fJUf-^ 

l*9!©*S6©#fH ttT*»Wfe*OSiat©»il** ^-7. 3 e £#»LT, 7xy 7"S 2 2 fc*V»T*T-:* 

-rEffita^Tffifsrr a. 0 1 »4*»w©#wte« ufl:b'fcA***©*y=ru fc#*'*-**«*x:f u * 

gD£jK-f7*Oy70T?*S. Hfdfc^TlttV-f^D Uf->/S2 5) . Gttgll 3 

■5. i©#>»fll^ttA/D*IMl4fcJ:Dr^^JWfcS *»WE1t3ftT^*; 3 f 

ft. x5?^JWtS*lfc*^rflr^ttMPU2TWM** 10 MVX. Xrryfl 5C*^T*Jtt)tl£:^x^Ul; 

ewMMMt^©*!*. *-«7-i«x»4*#©*ih. Uf^s2 6) . 

j6#x©^R0f*?^u©»sg»©*«ia*»ff*>n [0028] *-7-F»afcov»TK«r«. 

5. MPU2rtflMi*tKV7£ff*.S. ^MP fatSgg 3 ©+-7- Fr-^^-X 3 afctt*-7- 

U2©»«Koi»Tttlfta ; r*. H«C*^r»WIHl3WE«snT*!3, MftCEttSII 

[0 0 2 4] MPU2fcttA-FxV**«©E S©**^-^^-^ 3 bK»4#«#K#)»4MWIMI*» 

ttSB3tf&ffi£ftT:fe9*-7-Fx-*, EISSftT^S. *f. Xfy^S2 lfc«koT«iaS 

*x^U-x-^^©#att^Etg:$nTV^„ ftfc*jS#&ftf8£*-7-Fx-*^-7 3 aRtf# 

tty-A*flWtttl/o»8lc*v>T«fMI**, KM JtU -HBW**^1MWMIK»i6-r«*-7-H»^ 

««7 f -^X»4i«»1IMl7-*Xh7T'f^©#«*« 20 WStfcifefc-T* af-y^S2 7) . 

*S»flrfft. MPU2T£j£$nfc£«r£x-*. # [0 0 2 9] |fcV»T» Xf>y^2 7fc4JV»T» *-7- 

*£-*6*S#*iLTWa3ft*C.'i:fcfc*. 8) . ^LT, Xf>^S2 7KJ:0ftJgUfc*-7- 

[0 0 2 5] 0 214, MPU2©»a*JB*5H-7a- FRtf#*fc*^T**£*ffcjiT* (T.xyT'S 2 

x*-hT&5. *"f, A/DS61Wi4*>6ai*Snfc 9) . El&ggSW&gx-^-XS cKte*-7- 

fy^iWtJSfif^m »». /17-*fcttFFT FRtfW3t©fgWE#Rtfg*ft##Et&2ftTfcl3, 

KJ:*H««C7;^^ h^©*J»W«lMlfc*l|-r* K»Xftl«Ba Uf-^S 2 9) TteSlgx-*^- 

(7fy7S2 1) . 7xy7"S2 l.CJ:-3T»i*n 7. 3 c S#JHUfc#Sr*Jfc*X*flsjatT*. *LT. 
fc»^4MMMItt, *-7-H«**abTlS»X** 30 XT-y7 , S2 8C*V>T+-7-H*tt«b&HftfcJS 

#firf. £*-7- HftatlStOJdttfAy^U £&HJT BT. Xfy7"S 2 9 fc*tr»Tf&SUfc**Bt+©*- 

s^x^u^atsnfT-rs. 7-HicM^-r««##»«fcffi*xi4x^^ f^s* 

[0 0 2 6] £1\ *y=f'J»afc"3t»TKTCillHf JST* (Xfy7S2 1 0) . fc*5, «g£«#©i6i 

E^S3tC*tt?>*x^'J7 J -3"<-7 3<UCt4 $, jt*XttB3**tO. 

*T-=fy* (Hm. »BXttir>s*r&») {cw^«pis«f [o o 3 0] jd^*-7-F»afttM»T-=fy»a* 

is (fl*.«Aa#*©au*, wtxteffifcfsa-^ hjp «««K7Ufc«^»4i:n6 2o©iaa***«ffx©* 

») ^EftSftT^S. *-f\ Xfy^S2 1C*V>T 0*0. 7xy7"S 2 9 fcjfeUTlfcfc 

a*anfc#^»«M»iiic*^#A*#^©*9-=fj* ufc**x©#**;*xy7*s 2 6 fc*t»T*«ufc# 

ftS** (Xfy^S 2 2) . A**^©*^JU«3i6 >»«i««RWf?rs 2 1 0T8webfc*-7-F 
{CfeoTttA^W^WW^^Sttfffit^x^'J^-^^ 40 ICtt£TS£JS£*e©$*X«7^ h;H»«fc*^ 

-^3dCE*tTV»*#W«flM|t*Jt»L, -Sk V»T£j«T* (7xy7"S2 1 1) «TC«- 

x»4*t>jfi«-r**wtM»*Rt»*-r**7-^'j*A ftart*wc"3v»T»ar*. &*. *-7-F&aRtf 

(B#) ©*x^'Jtl/T*3e-r* Uf-^S rt^UffiSKoim4£'^£5fcl;:MgLTfc&K 

2 2). [0 0 3 1] H3»4*7-^'J{tfta©¥«ft«-rRWH 

[0 0 2 7] -5-UT. Xf'^S 2 2 Id&UTftf :*'J T**. HKfcWt. Af^'JT-^^ 3 dJ4*x 

#Aa3ft5i*7>*£-f >*U/>Ff* Ut7 *. #*4«WlHitt«Atf, Xft. *M§. /^7-RtfX 
7S2 3) . *Ty7*S2 3fc*WC*x=fyfl: F^T**. 0J*.tf» rjsnj #x^'JT&ftfcf, 

tfcW?Jal**r^'JffK:B*E*-r* <7.x-y7"S 2 B*&t±#o-o>*iH3 £3&flMS*«EttSftTV» 
4) . f$*iJ©Efel4, ^ttg|5 7*^©m#»cS^^Tfi : 50 5. 
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[0 0 3 2] *f-=fUfttta (Xf^S2 2) Ttt. 

a* $ nfc£5&©#jsft&aa 

»d^LT*x^'Jx-^^-7 > 3cHCfaigLTHS* 
xjyfc£©«a^|*0±£tt*fcfe£, a— iftfx^ 

s^^ij t Tietrr * <t -5 tr *. 
[0033] 04tt*xifu(tma¥is^-r7P-? 
t-hTabs. sr, xxyT's 2 l-cg&snfcArt 

mtz&Mrrz af-^s4 1) „ ^-ut, ^jxzfu 

9-9^-7. 3 d O^^&S^S*^-©^®® 

[0 0 34] 05 tefegjj U ^3£0®S¥)®*S-r 
fftW0T*&5. It^^rfU ^-7. 3 eJcteATj 

a— tf^^-feif^-B-SUi^W^^SLVi© 30 

t, cnt*fj^-r^«f*x=fu« ras-rjsaFj #e 

5) Ttt. M*fJ'JT-^^-X3 elCiEISLT^ 
*««£3&1;:, *x=TUfl:ffla (Xr^S2 2) fcfc 

4ffla*fr3. 

[0 0 35] tilf-i'^-X3 f Idtt, ft;#*xzf'J 

£&g rc (^a^tr-H) j ^giRsn, $e> 40 

Ufy^S2 6) Ttt, ^Hx-^-T. 3 f *#» 
LT. lfe»*T-^U*JBBa Ufy/S2 5) t£«fc«3 

[0 0 3 6] 06 tt*r:* U <ttt*fflafttW«»£*fl 
ao^BiSr^-rSiBJHT'*^. *T-=fU<klHMMl (7. 
f'^S2 3) fc^^Ttt^f-rf'Jfl^aa Uf-y/S 50 



4#W 2001-272991 
12 

2 2) Tax^UftUfcEftta^'JfcfcBttfftffl 

a*fr3. B©0iT*fttf» rMEisij *f^u*« r 1 j 
T2j Et-tn-fncttsnT^*. 

Uft£ft9 Uf-^S2 5) fcfcUTtt. 

T-=f«J nBKDfcfcffj # r 1 j b, A^a-rrfy rv^ 
«5j £*rrs£##xzry rr*&**j # r3j a 
RtfA^xrry r«i*j ic»-r*«»*T-^u rav> 
*«j * r2j Hfc**wFnn«anT^*. 
[0037] #m*fe5£$as Uf'^s 26) k*v>t 

0"b2HlO**» rj;0««aj6«rj \Zf3.Z&5iZMn 

tt«Mipr«. aswti. 13 -its * x =f u l t 

[0 0 38] 07 t*l$»Ettffla0¥a£a^RHBT 

T-=f'JftjBa Ury/S2 2) l£*V>T*^Ufl:U 
36:Kra**7 i ^y«K:«^E*"r*«iaftff5. *u 

a*«. *fJW rv>sfe*-6j ^ica 

tux rra^oasucDjBflfj aiv^fc*xay* 

6) t^^xtt. ±&<Dt>7-zii){m&Mm uf«;y 
S2 3) twc¥tti:j:o*^aa««*ft3&r*. ^e- 

[0 0 3 9] »7=fUftlHkfla Uf7^S2 3) \Z 

6»t«iHkB«kfttfi»aeftfla (xfy/s 24) k 
•w*6'j-fes/h**3j«*6*TawH«*n*. 0J*. 
m?**-z (a*tf. aw**a*uTv»*»frtt* 

coi^fciattRr^aas roj cKarsesw 

**a*tt@«Ri«*«* roj C^U7f*. 



( 

13 

[0 04 0] 0 8 f J U {LIUgcRtf ^©HRffia 
¥R£5K-f7D-3 1 -r-hT&5. £1\ #f-3*'J£ft 

rser-t* Ufyys8i) . *-lt. xa*R* 
8 2) . out, j6*F*y-=f'J, #^-=fiW:Hftfttf;& 

?7*S8 3) . *LT. Bwb&lr»«RaW»&Hftfttf 
«f«lO^ 'J 7R**»av>«^» Uf'y^S 8 4TN 
o) . Xfy7S 8 1^15, 

[0 0 4 1] ^lt. fflttwx**n*fd'jfl:i/ 

U^>h-r* Ufy7S8 1) o HRfc. *r-=f'Jfl: 

3) . ®7xhti^Mwm^®&Rzmme>>? u 

7R**«**«^« Ut--v7S 8 4TY e s) . #x 
3*lUfclift* TOj Kf«4:*t. ERLTV»*RHS 
±T$£T-5 (Xff7S 8 5). 

[0 0 4 2] H9tt*RR©*-7-F»R©¥H*« 
•TiftMBT*?.. *-7^KRR»R Uf7/S2 
7) Ttt, *-7-H**ffl-r*fclKlC*-7-H»K 
fHKT*R«ftfr3 ttf»7S2B) . RX.I& *- 

*h7Sfc#rs*Afc. 3-— W rn>tf-j 

+-7-H ra>k--j * rij £R*rr«. 

flltc, H*LfcC»RR«rt»S*y7R**«***T, 111 

ftSRR-r*. 

[0 0 4 3] iBffXf^Afla Ufy7S 2 9) TWu 
+-7- H fcRo*V»T, fSf-^^-^ 3 c Rtf0S 

^■fe^bT3>tf=.***bi6»xsffi«'r*»i*ff 

p. HI r 3 KmJfc&Rfc/W 7 >#* 0 J <?: 

y?S2 1 0) Ttt, +-7-H r 3 >t 

—J t»JS-rii6ff#R r/vf7>j **-7-F©R 

&®mzm-3^r r i j tm*ftw-r*. r©« 

RRR r 3 Kmft#ffli]tCJ Rtf r#*iJ*T. J ICO^ 
T»ttr-7-1*©RRHfttt TOj fc©T, 
r o j ttzmmitto. -5"UT, £©R*fc£^vt 
R*Xtt;W hJH£ftjtr*ffla*fr-5. £ 

r3Km$fcfrRfcj.Rtf r*i»o*-r. J ttW* 
SR*©#*i:U RRRR r/vfV>j 

[0044] Rfc»R*«R«irr*©T*na, x^sn 

**-7-1«fcHfctHkf*. R#«fc«f t. R^T 



8) <ftffl 2001-272991 

14 

J T*ftfc"T*i» +-7-K r3>k'-j 
Rtf r«tt? j fco^TB»tt*k: r i j tRRsnx 
v»*©T» +-7-F rffitt? j K»*-r*i6R*R 
r«ttj JWMf-7-H r^f-j fcRfcTafcRR 

r r*ij*-B:A/. j zmvmtf-tL, jsrrr ma 
r# raos*^ *HD#»Tawj"*-*. m© 
j£g*f& rjg< tcj RRRHfttf ro j o*0R**» 
TOj Tfc-5©T. «SRR r^«j r# r&D£# 
A/j ±9"bfiuR*£fca«fc5Rjrr*. 
10 [0 04 5] SSfca- if# j ifg^L 

fctrs. r*fc, *-7-Ktt r3>k'^j # ru 
0, rffijj? j sfl* T2j b. r^n? j # rij ®t* 
n?nm&znz>o £©«£££#*< r/vrv>©R 

tt. 10Kmft£ffll:t7>M0it. fnWttl 
0KmHJJinTH*T*IA. j T&at-rs. •5"5 - r 
RtURfcttRV>«©*&Mfc. +-7-H rfltfj 

? j ©«R*R rofi&ttj ©m*39» r2j c +-7- 

H r=i>k*-j ©««RR r;wv>j Rtf r-fe7>j 
©R*a* ru tntHURRHRT*«*-7- 

20 H rt*H? j ©J£«RR ri OKmSfcfcflJj RZ/ r 1 0 
Km&LLRftTj tfMfr r l j ^LT^nR^©^ 

#¥R rtrj . r^*o*T. W rv>* 

T*a*. j ©**« roj t-tn^nw-RilRKilSU.T 

[0 04 6] Bioa, w^^«aa¥R€:^-rRW0 

T**. ±K#IT% a*©*)»R«6RT»4. M©?S 
R. RR. «RR."ba<-»K:^R«nfci6RX r;\-T 
7>©Rtt. 1 0Km^feRfc-fe7'>A«*0*"r. **l 

30 O^ttl OKmKiRntlf^rfaA. J Srtiirt-f**) 
©T*^fe. :ni:JJL*?5ili R*7.^i7 h;uft^ 
fiaa Uf7 7S2 l 0) KiJ:0ttER*lc*tJv»Ti6: 
RRRRCRRXtt^^^ hJHfeR3£-r*RRfeff''5. 
-75> «R*^yRffiRa (Xfy7S2 5) tC«tO 
RJtUfcJSR^xrf'J (0O«»JT« raUD^iBRj ) \z 
»*-ra#^RRR«*R«R3tRa Ury7S2 
6) (0©0ijT-tej§g rij)o<0j R« 

RR rRSTtf^J iftJTfS) . ^"Srst. fil*X 
HIRERS (Xfy7S 2 10) T**SbfcR* 

40 XttX^i? HURtfRRRRXn Uf7 7S 2 6) T 
RSbfc^RRRRSRH, fS&Xft&XM. Uf-y 
7S2 9) T^Rb&R«X©#Ry-^K. W^#R 
1*^RtfR»X«7>^^ h;UR«*»f*Jp-r*ffla*«ffto 
tl (*R^RR8Xry7"S2 11), RRfcsiW > h 

[0 0 4 7] 

[%^©^S] £4±RRUfcR<RlRRRtfR6RR 
JC^oT«, A7J#R©R*. RR, /17-R^7.^i7 
50 h^R©RRRRRR«RR-r«. *UT. r»|H|j . 



( 9 ) 

15 

i^T^'JfeX^^OAr-^'JtftJtf*. 3 SIC, 
r««j&«:«j . rjav>«»j xte r-r*ftJt«j 35© 

^Tmrfeg-rz t no fee i*t^riE t & d *ws*<« 

<, *fc**>AMt*BUT^«*fta— tf-7l/>H 

•j fttf*»B->*xA©#»atiirflgift*. 

[0 0 4 8] !2?£iS^l7^l:*oTH 

«t©#«Mt aim. /w-Rtf*^* h**©** 

ft o . #e©«t»T»* i «ft"r*e#©*«« *>#ji u 
tz=L-^~yv>Y u ft#**ffS->*xA©*f6#iirE 

tft*. 20 
[0 0 4 9] f&3»Wfttf88«Hfc*-3Ttt. 

*5fct&OT, 2e>KlM)i£A«i<ftD, E#©<Cdt 
»t*«»WC:#« Ufc «fc 0 z--*f-7U> F U ft** 

[00 5 0] »4SSWRtfS593S!BK:aoTtt. 
- Ffc*Wfrrs«**B.fcD "b, LTtll* 

h^ewstcKK ^t*n?iEtfta. 

[0 0 5 1] ftSflMifttflll OJSWfcifcoT 

it. Hi;*-7-F#A*3n4iisc&w*r3. * 



#§12001-272991 
16 

Lfc©T, *n34-*<. *fcma#j»©as&#-r > 
h *n#» o-^r tf-7 f u &#«sra.->* 

[0®©f8¥ftiftlJIH 

[01] *»W©#W9B«BS3S-r^Dy^HT* 

-So 

[02] MPu©jaa^j@^^-r7D-5 i ^-FTfe 

-So 

[0 3] *x=fjfl:«wi©¥«*a"rtti«HT**. 
[04] *T-=fjftma¥w&s-r7D-5 L +-hT* . 
«. 

[0 5] j6»*x^u*si[©«ia^Ji**t«MH"r* 
*. 

[06] *tju <mw&mRmv»ttmm<D¥i&& 
*ritt^0Tfc-5. 

[07] i^ieiE«.«ia©#Ji*^ti»M0T»-5. 
[0 8] ijf-zi^itmmc.zmm<DM^mmmm^t 

[0 9] *56W©*-7-F«ia©*IBtS"rKWHT 

[010] #^i«aa#jB**-rRWHT*s. 
MF4©iRf!. 

D 

1 T-fi7D7*> 

2 MPU 

3 fEiggfi 

3 a 7— Ft— **<—7> 

3 b tff-^^-X 

3 c nm?~?i-7. 

3d Af^Uf-^^-X 

3e M^f^Uf-^^ 

3 f WMx-^-T. 

6 7. £-* 



3d 

i 

















BR 


AC E 
B D F 






• • • 







S22 




Htm\ 


» 
1 





( 10 ) 



#W 2001-2729 



[013 



[0 4] 



D/Ag»8 



1 



, MPU 



1 



1 



rsrn 

I S41 
1 it 8 I 



S42 

i/og I —- i^aat^sl 

1 S43 



CUE) 



3d 



CUED 



&9 



S21 



S22 



, T S23 

1 1 J'JftgiWai 



S24 



[02] 



u-.i I S25 



T 



S26 



3f 



*-9-Fftg 



[06] 



S22 



I S27 , 
I S28 
I $29 

r~s2ToiU-y-- 




S211 



q*ed 



r 

3c 



i 

T*S(68 3 
%Oftg 2 



S26 



%afti3Ba I 



[08] 



3e 





1 






BR 










— H 








SB 






05£5 







[05] 



S22 



S25 



S26 



3f 

i 







3ft m nr>- 


«>o<y$jfcg 


A -f a 
B □ b 
C A o 
D - d 
E * e 




( 11 ) 



4$H 2001-272991 



[07] 



[09] 



S23 


S24 




i 




m i 




88S1 2»02f> 




i 

827 












! S25 




S28 



S26 



rave- j i 
r-ffitt? j 2 



S29 



110] 



T 



S26 



Hfi«r«>o<yj 

gftTMSggJ 



S29 



■fe7>tf<6ys*.*hW*B 

1 OkroiUJgnpStfejt. J I 
1 S21 0 



mzot-msm 

r©ft». j 
rA-ryvjrtrvj 

riOkm^BJ i 

nokmw±inTj/ * 
rcjrtfsust. *ftw*ttj- 

rusta*. j ■ 

r - — 



S21 1 



wri»9<yj 

1 0 ktnJ^blftTUffOit. J 







3km$fcfiflawyi/j!f*yst. i 


1 S210 






mytfzj-rMyyj-* 




-T 3 km^flC" 




r j- 





Urnytf:: 

D : 3 km5feCA-rv>tfSy*T. 
U:«*9 

D:«tti£<C*y*ttA,. 
UrffllB?^? 

D : /Wy>©«jB. 1 0 k mfcSHC-fc/ytfSy 

$*. *nfcmi4i o kmjitanTuttttii. 



(so int. ci. 7 nunc* fi t-^-k 

15/22 



ENGLISH TRANSLATION 



Japanese Laid-open 
Laid-open Number: 
Laid-open Date: 
Application Number: 
Filing Date: 
Applicant : 



Patent 



October 5, 2001 
2000-84948 
March 24, . 2000 
Sanyo Electric Co 



2001-272991 



Ltd. 



[Title of the Invention] VOICE INTERACTIVE METHOD AND VOICE 

INTERACTIVE DEVICE 

[Abstract] 

[Problem] An apparatus equipped with a voice interactive function 
such as a car navigation system or a TV game apparatus appears. 
However, no apparatus appears capable of changing the voice quality 
and tone of an output voice in correspondence to a progress of voice 
interaction, and a synthetic voice is outputted in monotonous voice 
quality and tone. Therefore, a problem arises in that a user loses 
interest in an operation of a machine. 

[Solving Means] A feeling of a speaker is categorized by analyzing 
a speed, intonation, or the like of an input voice and a response 
voice is also categorized in correspondence to that category to 
make a voice interactive system respond in a feeling-like manner. 
Hence, it is possible to construct a user-friendly voice interactive 
system which is free from the monotony and with which a user talks 
as if he/she has a conversation with a human. Moreover, a response 
voice for a response word corresponding to a keyword having a high 
input frequency is outputted with more emphasis than that 
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corresponding to a keyword having a low input frequency. Hence, 
a speaker can exactly catch an important point in the response voice . 
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[Scope of Claims for a Patent] 

[Claim 1] A voice interactive method of making a response statement 
in response to an inputted voice to output a voice, comprising: 

a step of converting an input voice into a voice signal; 

a step of converting the voice signal into voice feature 
information; 

a step of determining a category of the input voice from a 
predetermined category group based on the voice feature information; 

a step of determining a predetermined response category in 
correspondence to the category of the input voice; 

a step of determining voice feature information of an output 
response statement in correspondence to the response category; and 

a step of obtaining a voice of the output response statement 
through synthesis based on the voice feature information determined 
in the feature information determining step. 

[Claim 2] A voice interactive method according to claim 1, further 
comprising a step of counting the number of times on a category 
basis by which the categories are determined, 

wherein the feature information in the feature information 
determining step is determined in correspondence to the response 
category and the number of times counted in the step of counting 
the number of times. 

[Claim 3] A voice interactive method according to claim 2, further 
comprising a step of storing information on time on a category basis 
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when the categories are determined, 

wherein the feature information in the feature information 
determining step is determined in correspondence to the number of 
times counted in the step of counting the number of times and the 
information on the time stored in the step of storing information 
on time. 

[Claim 4] A voice interactive method of making a response statement 
in response to an inputted voice to output a voice, comprising: 

a step of converting an input voice into a voice signal; 

a step of converting the voice signal into voice feature 
information; 

a step of determining a keyword and a phoneme of the input 
voice from a predetermined keyword and phoneme group based on the 
voice feature information; 

a step of counting the number of times by which the same keyword 
is inputted; 

a step of making a response statement based on the inputted 
keyword and phoneme; 

a step of, with respect to response words of the made response 
statement which are made in correspondence to the keyword, 
determining a rhythm or a spectrum of each of the response words 
in the response statement to be outputted in correspondence to the 
number of times of keyword inputs; and 

a step of obtaining a voice for the output response statement 
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through synthesis based on the determined rhythms or spectra of 
the response words in the output response statement. 
[Claim 5] A voice interactive method of making a response statement 
in response to an inputted voice to output a voice, comprising: 

a step of converting an input voice into a voice signal; 

a step of converting the voice signal into voice feature 
information; 

a step of determining a keyword and a phoneme of the input 
voice from a predetermined keyword and phoneme group based on the 
voice feature information; 

a step of counting the number of times by which the same keyword 
is inputted; 

a step of making a response statement based on the inputted 
keyword and phoneme; 

a step of , with respect to response words of the made response 
statement which are made in correspondence to the keyword, 
determining a rhythm or a spectrum of each of the response words 
in the response statement to be outputted in correspondence to the 
number of times of keyword inputs; 

a step of determining a category of the input voice from a 
predetermined category group based on the voice feature information; 

a step of counting the number of times on a category basis 
by which the categories are determined; 

a step of storing information on time on a category basis when 
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the categories are determined; 

a step of determining a predetermined response category in 
correspondence to the category of the input voice; 

a step of determining voice feature information of the output 
response statement in correspondence to the response category,, the 
number of times by which the categories are determined counted in 
the step of counting the number of times, and the time the information 
on which is stored in the time storing step; and 

a step of obtaining a voice for the output response statement 
through synthesis based on the determined voice feature information 
of the output response statement and the determined rhythms or spectra 
of the response words in the output response statement. 
[Claim 6] A voice interactive device for making a response statement 
in response to an inputted voice to output a voice, comprising: 

voice converting means for converting an inputted voice signal 
into voice feature information; 

categorizing means for determining a category of the input 
voice from a category group information on which is stored in advance 
based on the voice feature information outputted from the voice 
converting means; 

response category determining means for determining a response 
category information on which is stored in advance in correspondence 
to the category of the input voice categorized by the categorizing 
means ; 
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feature determining means for determining voice . feature 
information of an output response statement in correspondence to 
the response category determined by the response category 
determining means; and 

voice synthesizing means for obtaining a voice for the output 
response statement through synthesis based on the voice feature 
information determined by the feature determining means. 
[Claim 7] A voice interactive device according to claim 6, further 
comprising categorization counting means for counting the number 
of times on a category basis by which the categorization is carried 
out by the categorizing means, 

. wherein the feature determining means determines voice feature 
information of an output response statement in correspondence to 
the response category determined by the response category 
determining means and the number of times counted by the 
categorization counting means. 

[Claim 8] A voice interactive device according to claim 7 , further 
comprising time storing means for storing information on time on 
a category basis when the categorization is carried out by the 
categorizing means, 

wherein the feature determining means determines voice feature 
information of an output response statement in correspondence to 
the response category determined by the response category 
determining means, the number of times counted by the categorization 
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counting means, and the time the information on which is stored 
in the time storing means. 

[Claim 9] A voice interactive device for making a response statement 
in response to an inputted voice to output a voice, comprising: 

voice converting means for converting an inputted voice signal 
into voice feature information; 

keyword determining means for determining a keyword and a 
phoneme of an input voice from a keyword and phoneme group information 
on which is stored in advance based on the voice feature information 
outputted from the voice converting means; 

keyword counting means for counting the number of times by 
which the same keyword is inputted in the keyword determining means; 

response statement makingmeans for making a response statement 
based on the inputted keyword and phoneme; N 

rhythm/spectrum determining means for, with respect to 
response words, of the response statement made by the response 
statement making means, which is made in correspondence to the keyword, 
determining a rhythm or a spectrum of each of response words in 
the response statement outputted in correspondence to the number 
of times of keyword inputs; and 

voice synthesizing means for obtaining a voice of the output 
response statement through synthesis based on the rhythm or spectrum 
determined by . the rhythm/spectrum determining means. 
(Claim 10] A voice interactive device for making a response statement 
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in response to an inputted voice to output a voice, comprising: 

voice converting means for converting an inputted voice signal 
into voice feature information; 

keyword determining means for determining a keyword and a 
phoneme of an input voice from a keyword and phoneme group information 
on which is stored in advance based on the voice feature information 
outputted from the voice converting means; 

keyword counting means for counting the number of times by 
which the same keyword is inputted in the keyword determining means; 

response statement makingmeans formaking a response statement 
based on the inputted keyword and phoneme; 

rhythm/spectrum determining means for, with respect to. 
response words, of the response statement made by the response 
statement makingmeans, which is made in correspondence to the keyword, 
determining a rhythm or a spectrum of each of response words in 
the response statement outputted in correspondence to the number 
of times of keyword inputs; 

categorizing means for determining a category of the input 
voice from a category group information on which is stored in advance 
based on the voice feature information outputted from the voice 
converting means; 

categorization counting means for counting the number of times 
on a category basis by which the categorization is carried out by 
the categorizing means; 



time storing means for storing information on time on a category 
basis when the categorization is carried out by the categorizing 
means; 

response category determining means for determining a response 
category information on which is stored in advance in correspondence 
to the category of the input voice the category of which is determined 
by the categorizing means; 

feature determining means for determining voice feature 
information of the output response statement in correspondence to 
the response category determined by the response category 
determining means , the number of times counted by the categorization 
counting means, and the time information on which is stored in the 
time storing means; and 

voice synthesizing means for obtaining a voice of the output 
response statement through synthesis based on the voice feature 
information determined by the feature determining means and the 
rhythm or spectrum determined by the rhythm/ spectrum determining 
means . 

[Detailed Description of the Invention] 
10001] 

[Technical Field to which the Invention belongs] The present 
invention relates to a voice interactive method and a voice 
interactive device for smoothly carrying out information 
transmission between a human and a computer. 
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[0002] 

[Prior Art] A voice interactive device for carrying out control 
while a user interacts with a computer using his/her voice is adopted 
in a car navigation system or a game machine, and its application 
is increasing. 

[0003] A voice interactive device disclosed in JP 07-210193 A is 
known as a conventional voice interactive device. However, this 
conventional voice interactive device involves a problem that since 
an outputted synthetic voice is monotonous and thus voice quality, 
a speed, a tone, intonation, or the like is not changed, a user 
loses interest in a machine operation. In addition, JP 06-110650 
A discloses a voice interactive device in which information on a 
part of an input voice is stored, and when a voice is outputted, 
a speed of the voice the information on which is stored is changed. 
However, neither of those voice interactive devices outputs a 
response voice in consideration of a feeling of a speaker, a progress 
of an interaction, or the like, and is said as being user-friendly. 
For example, in a case where a user uses a voice interactive device 
built in a car navigation system, when he/she cannot successfully 
find out his/her destination, he/she gradually becomes irritated, 
or when he/she is late for appointed time due to traffic congestion, 
he/she is discouraged. Thus, though a feeling of the speaker changes 
in correspondence to a situation, the conventional voice interactive 
device always responds just in the even tone. 
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[0004] In addition, there is encountered a problem that since the 
conventional output voice has no modulation and thus is outputted 
in a fixed tone, it is difficult to grasp an important point. For 
example, it is supposed that when a user retrieves a restaurant 
during traveling, firstly, the voice interactive device makes a 
response of "A sushi bar A exists in a position 3 km from here on 
the left-hand side" to the retrieval . Then, when a user voice-inputs 
" Any other?", the conventional car navigation systemmakes a response 
of "A family restaurant B exists in a position 5 km from here on 
the right-hand side" in the monotonous voice quality, speed, tone, 
intonation, and the like to the input voice. In this case, the 
important information is "The family restaurant B" corresponding 
to "Any other?". However, since the car navigation system makes 
a response in an even tone with respect to other information ("5 
km", "from here", "on the right-hand side", and "exists") as well, 
there is encountered a problem that it is hard to grasp the important 
information. In particular, when the contents of a conversation 
between the voice interactive device and. a human become long, the 
outputted information becomes complicated accordingly, and thus 
it may be said that such a bad effect becomes significant. 
[0005] 

[Problems to be solved by the Invention] The present invention has 
been made in light of such circumstances, and it is, therefore, 
an object of the present invention to provide a user-friendly voice 
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interactive method and voice interactive device which are capable 
of making a response after classification of an important point 
and recognition of a feeling of a speaker during a conversation. 
[0006] It is another object of the present invention to provide 
a user-friendly voice interactive method and voice interactive 
device which are capable of making a response after flexibly coping 
with a feeling of a speaker which rapidly changes in correspondence 
to a progress of a conversation. 

[ 0007 ] It is still another ob j ect of the present invention to provide 
a user-friendly voice interactive method and voice interactive 
device by which a user is easy to recognize an important point in 
an outputted response statement. 
[0.008] 

[Means for solving the Problem] According to a first aspect of the 
present invention, in a voice interactive method of making a response 
statement in response to an inputted voice to output a voice , the 
voice interactive method is characterized by including: a step of 
converting an input voice into a voice signal; a step of converting 
the voice signal into voice feature information; a step of determining 
a category of the input voice from a predetermined category group 
based on the voice feature information; a step of determining, a 
predetermined response category in correspondence to the category 
of the input voice; a step of determining voice feature information 
of an output response statement in correspondence to the response 
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category; and a step of obtaining a voice of the output response 
statement through synthesis based on the voice feature information 
determined in the feature information determining step. 
[0009] According to a second aspect of the present invention, the 
voice interactive method, according to the first aspect of the 
invention is characterized by further including a step of qounting 
the number of times on a category basis by . which the categories 
are determined, in which the feature information in the feature 
information determining step is determined in correspondence to 
the response category and the number of times counted in the 
number-of -times counting step, 

[0010] According to a third aspect of the present invention, the 
voice interactive method according to the second aspect of the 
invention is characterized by further including a step of storing 
information on time on a category basis when the categories are 
determined, in which the feature information in the feature 
information determining step is determined in correspondence to 
the number of times counted in the number-of-times counting step 
and the information on the times stored in the time storing step. 
[0011] According to a fourth aspect of the present invention, in 
the voice interactive method of making a response statement in 
response to an inputted voice to output a voice, the voice interactive 
method is characterized by including: a step of converting an input 
voice into a voice signal; a step of converting the voice signal 
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into voice feature information; a step of determining a keyword 
and a phoneme of the input voice from a predetermined keyword and 
phoneme group based on the voice feature information; a step of 
counting the number of times by which the same keyword is inputted; 
a step of making a response statement based on the inputted keyword 
and phoneme; a step of, with respect to response words of the made 
response statement which are made in correspondence to the keyword, 
determining a rhythm or a spectrum of each of the response words 
in the response statement to be outputted in correspondence to the 
number of times of keyword inputs; a step of determining a category 
of the input voice from a predetermined category group based on 
the voice feature information; a step of counting the number of 
times on a category basis by which the categories are determined; 
a step of storing information on time on a category basis when the 
categories are determined; a step of determining a predetermined 
response category in correspondence to the category of the input 
voice; a step of determining voice feature information of the output 
response statement in correspondence to the response category, the 
number of times counted in the category determining step, and the 
times the information on which is stored in the time storing step; 
and a step of obtaining a voice for the output response statement 
through synthesis based on the determined voice feature information 
of. the output response statement, and the determined rhythms or 
spectra of the response words in the output response statement. 
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[0012] According to a fifth aspect of the present invention, in 
the voice interactive method of making a response statement in 
response to an inputted voice to output a voice, the voice interactive 
method is characterized by including: a step of converting an input 
voice into a voice signal; a step of converting the voice signal 
into voice feature information; a step of determining a keyword 
and a phoneme of the input voice from a predetermined keyword and 
phoneme group based on the voice feature information; a step of 
counting the number of times by which the same keyword is inputted; 
a step of making a response statement based on the inputted keyword 
and phoneme; a step of, with respect to response words of the made 
response statement which are made in correspondence to the keyword, 
determining a rhythm or a spectrum of each of the response words 
in the response statement to be outputted in correspondence to the 
number of times of keyword inputs; a step of determining a category 
of the input voice from a predetermined category group based on 
the voice feature information; a step of counting the number of 
times on a category basis by which the categories are determined; 
a step of storing information on time on a category basis when the 
categories are determined; a step of determining a predetermined 
response category in correspondence to the category of the input 
voice; a step of determining voice feature information of the output 
response statement in correspondence to the response category, the 
number of times counted in the category determining step, and the 
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times, the information on which is stored in the time storing step; 
and a step of obtaining a voice for the output response statement 
through synthesis based on the determined voice feature information 
of the output response statement, and the determined rhythms or 
spectra of the response words in the output response statement. 
[0013] According to a sixth aspect of the present invention, in 
the voice interactive device for making a response statement in 
response to an inputted voice to output a voice, the voice interactive 
device is characterized by including: voice converting means for 
converting an inputted voice signal into voice feature information; 
categorizing means for determining a category of the input voice 
from a category group information on which is stored in advance 
based on the voice feature information outputted from the voice 
converting means; response category determining means for 
determining a response category information on which is stored in 
advance in correspondence to the category of the input voice 
categorized by the categorizing means; feature determining means 
for determining voice feature information of an output response 
statement in correspondence to the response category determined 
by the response category determining means; and voice synthesizing 
means for obtaining a voice for the output response statement through 
synthesis based on the voice feature information determined by the 
feature determining means. 

[0014] According to a seventh aspect of the present invention, the 
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voice interactive device according to the sixth aspect of the 
invention is characterized by further including categorization 
counting means for counting the number of times by which the 
categorization is carried out by the categorizing means on a category 
basis, in which the feature determining means determines voice 
feature information of an output response statement in 
correspondence to the response category determined by the response 
category determining means and the' number of times counted by the 
categorization counting means. 

[0015] According to an eighth aspect of the present invention, the 
voice interactive device according to the seventh aspect of the 
invention- is characterized by further including time storing means 
for storing information on time when the categorization is carried 
out by the categorizing means on a category basis, in which the 
feature determining means determines voice feature information of 
an output response statement in correspondence to the response 
category determined by the response category determining means, 
the number of times counted by the categorization counting means, 
and the times the information on which is stored in the time storing 
means . 

[0016] According to a ninth aspect of the present invention, in 
the voice interactive device for making a response statement in 
response to an inputted voice to output a voice, the voice interactive 
device is characterized by including: voice converting means for 
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converting an inputted voice signal into voice feature information; 
keyword determining means for determining a keyword and a phoneme 
of an input voice from a keyword and phoneme group information on 
which is stored in advance based on the voice feature information 
outputted from the voice converting means; keyword counting means 
for counting the number of times by which the same keyword is inputted 
in the keyword determining means; response statement making means 
for making a response statement based on the inputted keyword and 
phoneme; rhythm/ spectrum determining means for, with respect to 
response words, of the response statement made by the response 
statement making means, which is made in correspondence to the keyword, 
determining a rhythm or a spectrum of each of response words in 
the response statement outputted in correspondence to the number 
of times of keyword inputs; categorizing means for determining a 
category of the input voice from a category group information on 
which is stored in advance based on the voice feature information 
outputted from the voice converting means; categorization counting 
means for counting the number of times by which the categorization 
is carried out by the categorizing means on a category basis; time 
storing means for storing information on time when the categorization 
is carried out by the categorizing means on a category basis ; response 
category determining means for determining a response category 
information on which is stored in advance in correspondence to the 
category of the input voice the category of which is determined 
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by the categorizing means; feature determining means for determining 
voice feature information of the output response statement in 
correspondence to the response category determined by the response 
category determining means, the number of times counted by the 
categorization counting means, and the times information on which 
is stored in the time storing means; and voice synthesizing means 
for obtaining a voice of the output response statement through 
synthesis based on the voice feature information determined by the 
feature determining means and the rhythm or spectrum determined 
by the rhythm/spectrum determining means. 

[0017] According to a tenth aspect of the present invention, in 
the voice interactive device for making a response statement in 
response to an inputted voice to output a voice, the voice interactive 
device is characterized by including: voice converting means for 
converting an inputted voice signal into voice feature information; 
keyword determining means for determining a keyword and a phoneme 
of an input voice from a keyword and phoneme group information on 
which is stored in advance based on the voice feature information 
outputted from the voice converting means; keyword counting means 
for counting the number of times by which the same keyword is inputted 
in the keyword determining means; response statement making means 
for making a response statement based on the inputted keyword and 
phoneme; rhythm/spectrum determining means for, with respect to 
response words, of the response statement made by the response 

20 



statement making means , which is made in correspondence to the keyword, 
determining a rhythm or a spectrum of each of response words in 
the response statement outputted in correspondence to the number 
of times of keyword inputs; categorizing means for determining a 
category of the input voice from a category group information on 
which is stored in advance based on the voice feature information 
outputted from the voice converting means; categorization counting 
means for counting the number of times by which the categorization 
is carried out by the categorizing means on a category basis; time 
storingmeans for storing information on time when the categorization 
is carried out by the categorizing means on a category basis; response 
category determining means ,for determining a response category 
information on which is stored in advance in correspondence to the 
category of the input voice the category of which is determined 
by the categorizing means; feature determining means for determining 
voice feature information of the output response statement in 
correspondence to the response category determined by the response 
category determining means, the number of times counted by the 
categorization counting means, and the times information on which 
is stored in the time storing means; and voice synthesizing means 
for obtaining a voice of the output response statement through 
synthesis based on the voice feature information determined by the 
•feature determining means and the rhythm or spectrum determined 
by the rhythm/spectrum determining means. 
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[0018] In the first and sixth aspects of the present invention, 
the voice feature information such as a speed, intonation, a power, 
or a spectrum of the input voice is extracted . Then, the voice feature 
information of the input voice is compared with the voice feature 
information group stored on a category basis such as "doubt", 
"discouragement", or "irritation". As a result of the comparison, 
the category corresponding to the most approximate voice feature 
information is determined as the category of the input voice. 
Moreover, the information on the response category group such as 
"kind response 7 ', "speedy response", or "polite response" is stored 
in advance, and a suitable response category is determined in 
correspondence to the category of the input voice. Also, the voice 
feature information such as the voice speed, the intonation, the 
power, and the spectrum is synthesized in correspondence to the 
kind of response category. Hence, for example, it becomes possible 
that if a speaker rapidly put a question to the voice interactive 
device, the voice interactive device makes a response at a high 
speed to the speaker. Thus, it becomes possible to construct a 
user-friendly voice interactive system which is free from the 
monotony and thus in which a user has a feeling as if he/she talks 
with a human. 

[0019] In the second and seventh aspects of the present 'invention, 
the number of times by which the categorization is carried out is 
counted, and the voice feature information such as the voice speed, 
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the intonation, the power, and the spectrum of the output response 
statement is synthesized in correspondence to the number of times. 
Hence, it becomes possible to construct a user-friendly voice 
interactive system which is freer from the monotony and in which 
a feeling of a speaker changing from moment to moment during the 
interaction is also taken into consideration. 

[0020] In the third and eighth aspects of the present invention, 
the information on the number of times by which. the categorization 
is carried out and the information on the time when the categorization 
is carried out are stored, and the voice feature information such 
as the voice speed, the intonation, the power, and the spectrum 
of the output response statement is synthesized in correspondence 
to the number of times and the time of the categorization. Hence, 
it becomes possible to construct a more user-friendly voice 
interactive system which is much freer from the monotony and in 
which a change of mind of a speaker is taken into consideration 
in terms of a long term. 

[0021] In the fourth and ninth aspects of the present invention, 
the number of times by which the same keyword is inputted is counted.' 
Then, the rhythm or the spectrum is changed for the response word 
corresponding to the keyword having a high input frequency. For 
example, the response word corresponding to the keyword having a 
high input frequency is outputted with a larger sound volume than 
that corresponding to the keyword having the low input frequency. 
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Hence, a speaker can exactly catch the important point in the response 
voice. 

[0022] In the fifth and tenth aspects of the present invention, 
the number of times by which the same keyword is inputted is counted. 
In addition, the response category for the input voice category 
is determined, and the number of times by which the categorization 
is carried out is counted and the information on the time when the 
categorization is carried out is stored. Also, the voice feature 
information in the output response statement and the rhythm or the 
spectrum of the response words in the output response statement 
are synthesized based on the response category, the number of times 
by which the categorization is carried out, the time when the 
categorization is carried out, and the number of times "by which 
the keyword is inputted. Hence, it is possible to construct a 
user-friendly voice interactive system which is free from the 
monotony and in which a user is easy to catch an important point 
in an output voice. 
[0023] 

[Embodiment Mode of the Invention] The present invention will 
hereinafter be described in detail based on the drawings showing 
an embodiment mode thereof. Fig. 1 is a block diagram showing a 
voice interactive device D of the present invention. In Fig. 1, 
reference numeral 1 designates a microphone for converting an input 
voice into an electrical voice signal. The electrical voice signal 
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is digitized by an A/D converter 4. The digitized voice signal is 
then converted into voice feature information by an MPU 2. In 
addition, for the digitized voice signal, the MPU 2 executes a 
processing for detecting a keyword or a phoneme, a processing for 
making a response statement, a processing for determining a category, 
and the like. Also, the MPU 2 includes in its inside a clock portion 
7 . Note that the processings executed by the MPU 2 will be described 
later. 

[0024] In addition, a storage device 3 such as a hard disk is connected 
to the MPU 2. Various kinds of information such as keyword data, 
phoneme data, and category data are stored in the storage device 
3 . A control signal and various kinds of information such as distance 
information data or a traffic congestion information text file are 
transmitted between the voice interactive device D, and a car 
navigation system (not shown), a game apparatus (not shown), or 
the like through an I/O portion 8. Data such as response statement 
data, sound volume data, and voice feature information generated 
in the MPU 2 is converted into an electrical signal by a D/A converter 
5. The resultant electrical signal is then outputted in the form 
of a voice through a speaker 6. 

[0025] Fig. 2 is a flow chart showing a processing procedure in 
the MPU 2. Firstly, the digital voice signal outputted from the 
A/D converter 4 is converted into voice feature information such 
as a speed, intonation, a power, or a frequency spectrum obtained 
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throughFFT (StepS21) . A keyword processing for detecting a keyword 
and the like to make a response statement and the like, and a category 
processing for detecting a feeling category of a speaker are executed 
for the voice feature -information processed in Step S21. 

[0026] Firstly, the category processing will be described 
hereinafter. The voice feature information (such as a speed, 
intonation or a frequency spectrum of an input voice) is stored 
on a category basis (such as a doubt, confirmation or irritation) 
in a category database 3d in the storage device 3 . Firstly, a category 
of an input voice is determined based on the voice feature information 
obtained through the conversion in Step S21 (Step S22) . When a 
category of the input voice is determined, the voice feature 
information of the input voice is compared with the voice feature 
information stored in the category database 3d, and a category 
corresponding to the voice feature information which agrees with 
or is most approximate to the voice feature information of the input 
voice is determined as the category of the input voice (speaker) 

(Step S22) . 

[002'7] Then, a counter is provided on a category basis determined 
through the categorization in Step S22. Whenever the same category 
is inputted, the contents of. the corresponding counter are 
incremented (Step S23) . In addition, information on the times when 
the categorization is carried out in Step S23 is successively stored 
on a category basis (Step S24) . The information on the times is 
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stored in accordance with a signal from the clock portion 7 , and 
is successively stored whenever the categorization is carried out 
in Step S22 . Information on a response category group corresponding 
to the category of the input voice is stored in advance in a response 
category database 3e in the storage device 3. A response category 
corresponding to the category of the input voice obtained through 
the categorization in Step S22 is determined in consideration of 
the response category database 3e (Step S25) . Voice feature 
information corresponding to the response category is stored in 
a tune database 3f of the storage device 3. The voice feature 
information corresponding to the response category determined in 
Step S25 is determined by referring to the tune database 3f (Step 
S26) . 

[0028] Next, the keywordprocessing will be described . Voice feature 
information is stored on a keyword basis in a keyword database 3a 
of the storage device 3. Likewise, voice feature information is 
stored on a phoneme basis in a phoneme database 3b of the storage 
device 3. Firstly, the voice feature information processed in Step 
S21 is compared with the voice feature information stored in the 
keyword database 3a and the phoneme database 3b. Then, a keyword 
and a phoneme corresponding to the voice feature information which 
agrees with the voice feature information processed in Step S21 
are determined (Step S27) . 

[0029] Subsequently, a counter is provided for every keyword in 
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Step S27. Whenever the sames keyword is inputted, the contents of 
the corresponding counter are incremented (Step S28) . Then, a 
response statement is made based on the keyword and the phoneme 
determined in Step S27 (StepS29) . Pronunciation symbols andmeaning 
contents of the keywords and the phonemes are stored in a dictionary 
database 3c of the storage device 3 . In a response statement making 
processing (Step S29), a response statement is made while the MPU 
2 refers the dictionary database 3c. Then, a rhythm or a spectrum 
is determined every response word corresponding to the keyword in 
the response statement made in Step S29 in correspondence to the 
number of times by which the keywords are counted in Step S28 (Step 
S210) . Note that the rhythm means a height, a speed, strength, or 
the like of a voice. 

[0030] When the above-mentioned procedure of the keyword processing 
and the category processing is completed, the results of those two 
processings are reflected in a voice for the response statement. 
In other words, the voice for the response statement made in Step 
S29 is obtained through synthesis based on the voice feature 
information determined in Step S26 and the rhythm or spectrum 
information of the response words corresponding to the keyword 
determined in Step S210 (Step S211) . The processing contents will 
be described in detail hereinafter. Note that any of the keyword 
processing and the categorization processing may be firstly 
processed. 
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[0031] Fig. 3 is a diagramexplaining a procedure of the categorization 
processing. In. Fig. 3, the voice feature information is stored as 
predefined values on a category basis in the category database 3d. 
The voice feature information, for example, has a speed, intonation, 
a power, and aspect rum. For example, in a case of the "doubt" category, 
such information that the ending of a word rises is stored in the 
category database 3d. 

[0032] In the categorization processing (StepS22), the voice feature 
information of the inputted voice is compared with the voice feature 
information which is stored as the predefined values on a category 
basis in the category database 3d by utilizing a method such as 
a pattern matching method. As . a result of the comparison, the 
category the information on which is stored in the category database 
3d in correspondence to the agreed or most approximate voice feature 
information is determined as the category of the input voice. Note 
that in order to enhance the precision of the category determination, 
a user may* carry out dictation and the voice feature information 
stored in the category database 3d may be suitably updated based 
on the dictation results. Moreover, in a case where the voice 
interactive device according to the present invention is utilized 
by two or more persons, the dictation results for each user are 
classified to be stored. 

[0033] Fig. 4 is a flow chart showing a categorization processing 
procedure . Firstly, the voice feature information of the input voice 
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obtained through the conversation in Step S21 is compared with the 
voice feature information which is stored as the predefined values 
on a category basis in the category database 3d (Step S41) . Then, 
the optimal one voice feature information is determined from the 
voice feature group in the category database 3d (Step S42) . 
Thereafter, the category corresponding to such voice feature 
information is determined as the category of the input voice (Step 
S43) . 

[0034] Fig. 5 is a diagram explaining the processing procedure for 
the response category determination. The information on the 
response categories corresponding to the input categories is stored 
in the response category database 3e. For example, when the input 
voice category is "haste", it is better that the output voice is 
outputted in a crisp manner, and hence the information on the response 
category corresponding to the input category is stored in the response 
category database 3e so that the response category become "speedy 
response". In addition* when the input voice category is 
"discouragement", since the output voice for calming the user is 
preferable, the information on an "encouraging response" is stored 
as the response category corresponding to the input category in 
the response category database 3e. In the response category 
determining processing (Step S25) , there is executed a processing 
for determining the response category corresponding to the category 
determined in the categorization processing (Step S22) based on 
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the information stored in the response category database 3e. 
[0035] The voice feature information of the response voices is stored 
on a response category basis in the tune database 3f . For example, 
in a case of a "speedy response", the predefined speed "C (slightly 
speedy speed)" as one of the voice feature information is selected, 
and moreover the predefined intonation Vn( fixed intonation)" and 
the predefined power "c" are selected. In the voice feature 
information, the predefined values may be changed based on the setting 
by a user. In the feature determining processing (Step S26) , there 
is executed a processing for determining the voice feature 
information of the voice which is outputted based on the response 
category determined by the response category determining processing 
(Step S25) by referring the tune database 3f. 

[0036] Fig. 6 is a flow chart explaining a procedure of the 
categorization counting processing and the feature determining 
processing. In the categorization counting processing (Step S23) , 
there is executed a processing for storing the information on the 
number of times on a category basis by which the categorization 
is carried out in the categorization processing (Step S22) . In a 
case of an example of Fig. 6, the information on the "doubt" category, 
the information on the "irritation" category, and the information 
on the "haste" are stored "one" time, "three" times, and "two" times, 
respectively. In the response category determining processing 
(Step S25) , the response-category corresponding to the input category 
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is determined, and likewise, the number of times of the response 
category to the number of times of the input categorization is also 
counted. In the case of the example of Fig. 6, the response category 
of a "kind response'' corresponding to the input category of the 
"doubt", the response category of a "polite response" corresponding 
to the input category of "irritation", and the response category 
of a "speedy response" corresponding to the input category of "haste" 
are counted "one" time, "three" times., and "two" times, respectively. 
[0037] In the feature determining processing (Step S26) , there is 
executed a processing for determining the voice feature information 
in consideration of the response category and the number of times 
determined in Step S25. For example, when the "kind response" is 
continuously made, the control is carried out so that the second 
response becomes the "kinder response" than that in the first response . 
When the "polite response" continues, the voice feature of the 
response voice is controlled so as to provide the "politer response" . 
Even when the same response category does not continue, the control 
is flexibly carried out in correspondence to the counted number 
of times. 

[0038] Fig. 7 is a flow chart explaining a procedure of the time 
storingprocessing. In the time storing processing (StepS24), there 
is executed a processing for successively storing information on 
time on a category basis when the categorization is carried out 
in the categorizationprocessing (StepS22) . Then, the voice feature 
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information is determined in consideration of the time the 
information on which is stored. For example, it is supposed that 
after the category is determined as "irritation", the category of 
the voice which is inputted next time is "discouragement". In this 
case, the category of a "polite and encouraging response" or the 
like is selected as the response category in consideration that 
the category of the input voice changes from "irritation" to 
"discouragement" in a time series manner. In response thereto, in 
the feature detecting processing (Step S26) , the voice feature 
information is determined by utilizing the same method as that in 
the above-mentioned categorization counting processing (Step S23) . 
Thus, the response voice is outputted in which a long term factor 
is also taken into consideration. 

[0039] The counted number of times in the categorization counting 
processing (Step S23) and the time the information on which is stored 
through the time storing processing (Step S24) are updated whenever 
necessary until a reset request is made from a control portion (not 
shown) of the voice interactive device . Since in the car navigation 
system for example, the voice interaction is continuously carried 
out until one task is completed (e.g., the retrieval is completed 
when a destination is retrieved) , the number of times and the time, 
are not cleared for this period of time. Conversely, when an 
operation proceeds to another task (e.g., when an operation proceeds 
to guidance for traffic congestion information after the retrieval 
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for a destination is completed) , the number of times and the time 
are cleared to be initialized since the interaction contents are 
different from those in the former task. When a request for updating 
the number of times and the time to "0" is made in such a manner, 
the number of times and the time are cleared to "0". 
[0040] Fig. 8 is a flow chart showing a procedure of a processing 
for updating the number of times of the categorization and the time 
of the categorization. Firstly, the category is determined, t\e 
number of times by which the category is counted, and the information 
on the time when the categorization is carried out is stored (Step 
S81) . Thus, the response category is determined based on the input 
voice category (Step S82) . Next, the voice feature information is 
determined based on the determined response category, the number 
of times of the categorization, and the time of the categorization 
(Step S83) . Then, when no request for clearing the number of times 
and the time is made from the control portion (not shown) (No in 
Step S84), an operation returns back to Step S81. 
[0041] Then, when a voice is inputted again to be categorized, the 
number of times which is counted in correspondence to the category 
is incremented (Step S81) . At the same time, the information on 
the time when the categorization is carried out is successively 
and additionally stored on a category basis (Step S81) . At this 
time, the weighting is carried out in correspondence to the counted 
value and the stored information on the time, and then the voice 
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feature information is determined (Step S83) . On the other hand, 
when the request for clearing the number of times and the time is 
made from the control portion (not shown) (Yes in Step S84), the 
number of times of the categorization is cleared to "0" and the 
information on the time stored is all erased (Step S85) . 
[0042] Fig. 9 is a flow chart explaining a procedure of the keyword 
processing of the present invention. In the keyword determining 
processing (Step S27) , there is executed a processing for counting 
every keyword whenever the keyword is detected (Step S28) . For 
example, when a user retrieves a convenience store using the car 
navigation system, the user utters a sound of "convenience store' 7 , 
the keyword, "convenience store", is counted as "1". Note that the 
number of times of the keyword counting is also accumulated similarly 
to the case of the number of times of the categorization until a 
clear request is made from the control portion (not shown) . 
[0043] In the response statement making processing (StepS29), there 
is executed a processing for accessing the dictionary database 3c 
and a map database (not shown) of the car navigation system to retrieve 
a convenience store based on the keyword in order to make a response 
statement. Then, a response statement of "Hyson is located at 3 
km from here on the right-hand side" is made . In the rhythm/spectrum 
determining processing (Step S210), a response word, "Hyson", 
corresponding to the keyword, "convenience store", in the response 
statement is weighted as "1" based on the number of times of the 
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keyword counting. On the other hand, since with respect to other 
response words, "at 3 km from here on the right-hand side" and "is 
located", the number of times of the keyword counting is "0", a 
processing for weighting other response words as "0" is executed. 
Then, a processing for determining a rhythm or a spectrum based 
on the weight is executed. For example, the sound volume for the 
response words of "at 3 km from here on the right-hand side" and 
"exists" is determined as the normal sound volume, and the sound 
volume for the response word of "Hyson" is determined as the higher 
sound volume than the normal sound volume. 

[0044] When the interaction further continues, the number of inputted 
keywords is further counted. To be specific, when "any other?" is 
subsequently inputted, the keyword "any other?" is counted as "1". 
Then, when the response statement is "any other convenience store 
is not located around here", since each of the keywords "convenience 
store" and "any other?" is counted in number of times as "1", the 
response word "any other" , corresponding to the keyword "any other?" , 
and the response word "is not located", corresponding to the keyword 
"convenience store" are weighted with the same value, and thus the 
response words "any other?" and "is not located" are outputted with 
the same sound volume . On the other hand, since other response words , 
"around here" is "0" in number of times of the counting, i.e., "0" 
in weight, the sound volume of other response words, "around here" 
is set lower than that in "any other?" and "is not loqated". 
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[0045] It is supposed that the user further produces a sound of 
"any other? where?". Then, the keywords, "convenience store", "any 
other?", and "where?" are counted "one" time, "two" times, and "one" 
time, respectively. In this case, it is supposed that the response 
statement is "Seven is located as a convenience store other than 
Hyson at 10 km from here on the left-hand side . Any other convenience 
store other than Seven is at a distance of more than 10 km from 
here". Then, the response word "other than" of the keyword "any 
other?", the response words "Hyson" and "Seven" of the keyword 
."convenience store", the response words "at 10 km from here on the 
left-hand side" and " at a distance of more than 10 km from here" 
of the keyword "where?", and the response words "on", "is located. ... 
any other convenience store other than Seven", and "is" other than 
those response words, are weighted in descending order of the 
detection number of times as "2", "1", "1", and "0" in correspondence 
to the numbers of times of the counting, respectively. As a result, 
the sound volumes are determined in descending order of the weight 
based on such weights. 

[0046] Fig. 10 is a flow chart explaining a procedure of the voice 
synthesis processing. In the above-mentioned example, the 
conventional voice interactive device outputs the response statement 
of "Seven is located as a convenience store other than Hyson at 
10 km from here on the left-hand side. Any other convenience store 
other than Seven is at a distance of more than 10 km from here", 
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which is evenly made without the emphasis , the intonation, the feeling, 
and the like. However, the present invention executes the processing 
for determining the rhythm or spectrum on a response word basis 
based on the above-mentioned weights obtained through the 
rhythm/spectrum determining processing (Step S210) . On the other 
hand, the voice feature information corresponding to the response 
category ("kind response" in the example in Fig. 10) determined 
through the response category determining processing (Step S25) 
is determined through the feature determining processing (Step S26) 
(in the example of Fig. 10, the speed of "slow" and the intonation 
of "the ending of a word is lowered" are determined) . Thus, there 
is executed a processing for adding the voice feature information, 
and the rhythm or spectrum information to the voice data of the 
response statement made through the response statement making 
processing (Step S29) based on the rhythm or spectrum determined 
in the rhythm/ spectrum determining processing (Step S210) or the 
voice feature information determined through the feature determining 
processing (Step S26) (the voice synthesizing processing in Step 
S211) . As a result, the response voice in which a user is easy to 
catch to an important point is putputted in a feeling-like manner. 
'[0047] 

[Effects of the Invention] As set forth hereinabove in detail, in 
the first and sixth aspects of the present invention, the voice 
feature information such as a speed, intonation, a power, and a 
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spectrum of the input voice is extracted. Then, the voice feature 
information of the input voice is compared with the voice feature 
information group whichare stored on a category basis such as "doubt", 
"discouragement", or "irritation". . As a result of the comparison, 
the category corresponding to the most approximate voice feature 
information is determined as the category of the input voice. 
Moreover, the information on the response category group including 
a "kind response", a "speedy response, or a "polit.e response" is 
stored in advance, and one suitable response category is.determined 
in correspondence to the category of the input voice. Then, the 
voice feature information, such as the voice speed, the intonation, 
the power, and the spectrum is synthesized in correspondence to 
a kind of response category. Here, for example, it becomes possible 
that if a speaker asks the voice interactive device a question in 
haste, the voice interactive device makes a response to the speaker 
at a high speed. As a result, it becomes possible to construct the 
user-friendly voice interactive . system which is free from the 
monotony and in which a user feels like as if he/she has a conversation 
with a human. 

[0048] In addition, in the second and seventh aspects of the present 
invention, the number of times by which the categorization is carried 
out is counted, and the voice feature information such as the voice 
speed, the intonation, the power, and the spectrum in the output 
response statement is synthesized in correspondence to the number 
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of times of the categorization. Hence, it becomes possible to 
construct the user-friendly voice interactive system which is freer 
from the monotony and in which a feeling of a speaker which changes 
from moment to moment is taken into consideration. 
[0049] In addition, in the third and eighth aspects of the present 
invention, the information on the number of times by which the 
categorization is carried out and the information on the time of 
the categorization are stored, and the voice feature information 
such as the voice speed, the intonation, the power, and the spectrum 
in the output response statement is synthesized in correspondence 
to the number of times of the categorization and the time of the 
categorization. Hence, it becomes possible to construct the 
user-friendly voice interactive system which is much freer from 
the monotony and in which a change of mind of a speaker is taken 
into consideration in terms of a long term. 

[0050] In addition, in the fourth and ninth aspects of the present 
invention, the number of times by which the same keyword is inputted 
is counted. Then, the rhythm or spectrum of the response word 
corresponding to the keyword having a high input frequency is changed 
to output that response word, e.g., the response word corresponding 
to the keyword having a high input frequency is outputted with a 
larger sound volume than that corresponding to the keyword having 
a low input frequency. Hence, a speaker can exactly catch an 
important point in the response voice. 

40 



/ 



[0051] Moreover, in the fifth and tenth aspects of the present 
invention, the number of times by which the same keyword is inputted 
is counted. In addition, the response category corresponding to 
the input voice category is determined, the number of times by which 
the categorization is carried out, and the information on the time 
when the categorization is carried out is stored. Then, the voice 
feature information in the output response statement, and the rhythm 
or spectrum of each of the response words in the output response 
statement are synthesized based on the response category, the number 
of times by which the categorization is carried out, the time when 
the categorization is carried out, and the number of times of the 
keyword inputs. Hence, it becomes possible to construct the 
user-friendly voice interactive system which is free from the 
monotony and in which a user is easy to catch an important point 
of the output voice. 
[Brief Description of the Drawings] 

[Fig. 1] A block diagram showing a voice interactive device of the 
present invention. 

[Fig. 2] A flow chart showing a processing procedure in an MPU. 

[Fig. 3] An explanatory diagram showing a procedure of a categorizing 
processing. 

[Fig. 4] A flow chart showing a categorizing processing procedure. 
[Fig. 5] An explanatory diagram showing a processing procedure of 
response category determination. 
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[Fig. 6] An explanatory diagram showing a procedure of a 
categorization counting processing and a tune determining 
processing. 

[Fig. 7] An explanatory diagram showing a procedure of a time storing 
processing. 

[ Fig . 8 ] A flow chart showing a procedure of a processing for updating 
the number of times of categorization and time of the categorization. 
[Fig. 9] An explanatory diagram showing a procedure of a keyword 
processing of the present invention. 

[Fig. 10] An explanatory diagram showing a procedure of a voice 
synthesizing processing. 
[Description of Reference Symbols] 
D voice interactive device 

1 microphone 

2 MPU 

3 storage device 
3a keyword database 
3b phoneme database 

3c dictionary database 

3d category database 

3e response category database 

3f tune database 

6 speaker 
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FIG. 1 

3 STORAGE DEVICE 

4 A/D CONVERTER 

5 D/A CONVERTER 

7 CLOCK PORTION 

8 1/0 PORTION 

FIG. 2 

3a KEYWORD DATABASE 

3b PHONEME DATABASE 

3c DICTIONARY DATABASE 

3d CATEGORY DATABASE 

3e RESPONSE CATEGORY DATABASE 

3f TUNE DATABASE 

START 

521 VOICE CONVERTING PROCESSING 
CATEGORY PROCESSING 

522 CATEGORIZING PROCESSING 

523 CATEGORIZATION COUNTING PROCESSING 

524 TIME STORING PROCESSING 

525 RESPONSE CATEGORY DETERMINING PROCESSING 

526 FEATURE DETERMINING PROCESSING 
KEYWORD PROCESSING 

527 KEYWORD DETERMINING PROCESSING 
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528 KEYWORD COUNTING PROCESSING 

529 RESPONSE STATEMENT. MAKING PROCESSING 

5210 RHYTHM/SPECTRUM DETERMINING" PROCESSING 

5211 VOICE SYNTHESIS 

FIG. 3 

3d CATEGORY DATABASE 

CATEGORY 

DOUBT 

CONFIRMATION 

VOICE FEATURE INFORMATION 
SPEED 

INTONATION 

POWER/ SPECTRUM 

VOICE FEATURE INFORMATION 

S22 CATEGORIZING PROCESSING 

FIG. 4 

541 COMPARE 

542 DETERMINE VOICE FEATURE INFORMATION 

543 DETERMINE CATEGORY 

FIG. 5 

3e RESPONSE CATEGORY DATABASE 
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CATEGORY 
DOUBT 

CONFIRMATION 
HASTE 

DISCOURAGEMENT 
IRRITATION 
RESPONSE CATEGORY 
KIND RESPONSE 
SLOW RESPONSE 
SPEEDY RESPONSE 
ENCOURAGING RESPONSE 
POLITE RESPONSE 

i 

S22 CATEGORIZING PROCESSING 

525 RESPONSE CATEGORY DETERMINING PROCESSING 

526 FEATURE DETERMINING PROCESSING 
3f TUNE DATABASE 

SPEED 

INTONATION 

POWER 

FIG. 6 

522 CATEGORIZING PROCESSING 

523 CATEGORIZATION COUNTING PROCESSING 
DOUBT 
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IRRITATION 
HASTE 

525 RESPONSE CATEGORY DETERMINING PROCESSING 
KIND RESPONSE 

POLITE RESPONSE 
SPEEDY RESPONSE 

526 FEATURE DETERMINING PROCESSING 
FIG. 7 

523 CATEGORIZATION COUNTING PROCESSING 
IRRITATION 

DISCOURAGEMENT 

524 TIME STORING PROCESSING 
HOUR, MINUTE, SECOND 

525 RESPONSE CATEGORY DETERMINING PROCESSING 
POLITE AND ENCOURAGING RESPONSE 

526 FEATURE DETERMINING PROCESSING 

FIG. 8 
START 

581 COUNT NUMBER OF TIMES OF CATEGORY DETERMINATION AND STORE TIMES 

582 DETERMINE RESPONSE CATEGORY 

583 DETERMINE FEATURE 

584 ARE NUMBER OF TIMES AND TIME CLEARED? 
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S85 CLEAR NUMBER OF TIMES AND TIME 
END 

FIG. 9 

527 KEYWORD DETERMINING PROCESSING 

528 KEYWORD COUNTING PROCESSING 
"CONVENIENCE STORE", "ANY OTHER?", "WHERE?" 

529 RESPONSE STATEMENT MAKING PROCESSING 

HYSON IS LOCATED AT 3 km FROM HERE ON RIGHT-HAND SIDE 

S210 RHYTHM/SPECTRUM DETERMINING PROCESSING 

"CONVENIENCE STORE" - "HYSON" - LARGE 

" ... AT 3 km FROM HERE ON RIGHT-HAND SIDE" - MIDDLE 

"... IS LOCATED" . . . -> MIDDLE 

EXAMPLE OF CONVERSATION 

D: VOICE INTERACTIVE DEVICE 

U: USER 

U: CONVENIENCE STORE 

D: HYSON IS LOCATED AT POSITION 3 km FROM HERE. 
U: ANY OTHER? 

D: ANY OTHER CONVENIENCE STORE IS NOT LOCATED AROUND HERE. 
U: ANT OTHER? WHERE? 

D: SEVEN IS LOCATED AS CONVENIENCE STORE OTHER THAN HYSON AT 10 
km FROM HERE ON LEFT-HAND SIDE. ANY OTHER CONVENIENCE STORE OTHER 
THAN SEVEN IS AT DISTANCE OF MORE THAN 10 km FROM HERE. 
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FIG. 10 

525 RESPONSE CATEGORY DETERMINING PROCESSING 
POLITE RESPONSE 

526 FEATURE DETERMINING PROCESSING 

KIND RESPONSE - SPEED "SLOW", INTONATION "ENDING OF WORD IS LOWERED" 
S29 RESPONSE STATEMENT MAKING PROCESSING 
RESPONSE STATEMENT 

"SEVEN IS LOCATED AS CONVENIENCE STORE OTHER THAN HYSON AT 10 km 
FROM HERE ON LEFT-HAND SIDE . ANY OTHER CONVENIENCE STORE OTHER THAN 
SEVEN IS AT DISTANCE OF MORE THAN 10 km FROM HERE." 

5210 RHYTHM/SPECTRUM DETERMINING PROCESSING 
"OTHER THAN" . . . LARGE 

"HYSON" "SEVEN" . . . MIDDLE 

"AT 10 km FROM HERE ON LEFT-HAND SIDE" "AT DISTANCE OF MORE THAN 
10 km FROM HERE" ... MIDDLE 

"ON" "IS LOCATED. . . . ANY OTHER CONVENIENCE STORE OTHER THAN ..." ... 
SMALL 

"IS ..." ... SMALL 

5211 VOICE SYNTHESIS 
SPEED "SLOW" 

END OF WORD "LOWERED" 

"SEVEN (MIDDLE) IS LOCATED AS CONVENIENCE STORE (SMALL) OTHER THAN 
(LARGE) HYSON (MIDDLE) AT 10 km FROM HERE ON LEFT-HAND SIDE (MIDDLE) . 
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ANY OTHER CONVENIENCE STORE OTHER THAN (SMALL) SEVEN (MIDDLE) 
(SMALL) AT DISTANCE OF MORE THAN 10 km FROM HERE (MIDDLE) 
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(54) VOICE INTERACTING METHOD AND VOICE INTERACTING DEVICE 

(57)Abstract: 1 
PROBLEM TO BE SOLVED: To solve the problem 
that equipment with a voice interactive function such 
as a car navigation device and a TV game, apears, 
however, such equipment does not exist as varies voice 
quality and tone of output voices according to progress 
situation of voice interactions, but a synthesized voice 
is outputted in the same voice quality and tone, 
therefore, a user loses interest in the machine 
operation. 

SOLUTION: Since feelings of a speaker are 
categorized by analyzing speed or intonation or the like 
of input voices and responding voices are also 
categorized correspondingly to the categories so as to 
respond with feelings, the monotonousness is 
eliminated, and it becomes possible to construct a user- 
friendly voice interactive system like a conversation 
with a human being. Further, responding voices are 
outputted with more emphasis on responding words 
corresponding to higher frequent input keywords than 
those corresponding to lower frequent input words, therefore, the speaker can exactly hear 
important points among the responding voices. 
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